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tiEttr*fi«#Sfc* 
Jftt^rJl/fcEliU 

±EE«f SKEttSnftSlEffBtr;!/©? ± 
EB»Ute^»atfX«:rtaW)«Wi:> ±Ett«j*^# 
fgtc £ 0 R3E«tifc±Ett*i: fctf Ufc±Efr» : E:7 ? ;l/ 
*«t^T±Eff»*»S-r * c k^#® kiT£f«;R31! 1 
K:E8©n*7 h^Bo 

cw*3B3] w«^6ox*«Katfxt±eaoff»« 

HfcJEfcT, ±EE«^S*i:E««n/-£:*±EfT» : ef f 
1 icEKOo*^ hiflo 

c»#«4] nff-fev^Rtfxttrtff-fevitoiB^tea 

^^Tn»atfXttrt*B©«iH*E«lb, BWS^tcS 
tJV ^ TfT Ifi-T § S »§y O a # >y h 8I^ffl»^S *5 t ^ 
T> 

±fi B @ *5 frt § ±13 n <R y h KBOtKIK* J£3S 

f/^^nfnEtttss i oxf7^t, 

E*Lfc»±EfT» J &r r ^O"5'6, ±EBILft»»» 
X«rt»0«»fc: US IS te±Eff» : e -r ^T±13 

»S«tifc±EfT»«:»H-r*±5K:±Eci#-y h&B 
[IiS<JS5] lEa#'y hSfliti, 

±E» 1 OXf7^tt, 

*Ufc«»0±Eff» : t7 f ^*E1ib, 
±E*2©*f^y:/t?Wu 
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fiBiSL/c^IBffilJ^^l/tO^^. ±EB»Lfc*1»a 

zfxteftffi<ottfitt, ±Ett*affi#«fc«ko»3es*T- 

fc ±131418 ic IS U fc±Efrlfi t -r ffl ^ T ±I3*t®J 
*«3«-*C4:*«*i: , r*BI*fll4lcE«Oci#y h 

6 ] ±E3S 1 <DX^y 
±t BEttl^SfcEttt « tite*±Eff ^1/*. 
6 CD A^BERtfXte S aofT IS/lElc JS T^MT £ 

[0001] 

OSJiW^te^HL. MAti^y ha*7 MciSfflLTif? 
[0 0 0 2] 

fctt«**iu ^n^nm^gp^BBis^n/cccD 

(Charge Coupled Device)^?^ 

jBHatfaartw^ottw^ a-we>ot^stfit 

[0 0 0 3] 

fee 

[0 0 0 4] *5IWt±tt±^*#/ilUT«:Snfct>0 

t\ fif«iai5£<o*Matf^wb*safi:u#*n5By h 

[0 0 0 5] 

i»»fiF«f*i:j3»* iaott«*aa<oat*«!iife:4J'» 
*Eta#a t , HBti¥KtcH3«^ ntz&'um^TjXscn o 

■B, B»UfeW»atfXttrt«Ott»k:*UfcfTift*'r 

[0 0 0 6] COtt»C05a#'y bttHT(i. frlft^ 
50 ZsB>'%:mb[\2 J &&C£tf?ZZ>o 
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[0 0 0 7] Sfc*«Wfc::fe^TH\ mW§H<Du#vh 

[0008] c^eacoo^y b^m<Dffl'®?5mc& w 

[0 0 0 9] 

[0 0 10] ( l ) ^mv&mic&Z'*"; h 

1 

^nKlgPan-y h 3 A- 3 D#gS££*l££«fc:. /Pf* 

h 4 r# gyrate 7h5 n & c t tc * d 

[ooi i] c<oS-&HHi*a5zL-^ h 2 tcte, H2tc^ 

3>hD-7l0^, C<D-~W ha^y h 1 coift^i®^ 
LTOA'VfU 1 1 t, /^y-r U-tr>tN 2RtfrMtfHz 
>1tl 3»^e>^:SrtgR-tr>-9-SPl 4£*2#iR#i;£n 

[0 0 1 2] SfcSSSB:*— V b 4lCfcJ\ C^7hD,f 
*y h 1 tOiB^ Tgj £ LXWmtZCC D (C h a 
rge Coupled Device) A^7l5, 

* 1 7^6*S^ffl5-fe^"9-ffi 1 8 flj|_ttf> Tgj 
£ LTKt§ LED (Light Emitting 

Diode) i9k, rpj tLrmm-tzxv-* 

[0 0 13] $e>tC#Pg|5^L- >y h 3 A- 3 D^BSIn^ 

&m$&-- 7h3A-3 D&t/flBftffl^-^ 7h2 40 
GD&ii*gatfh gjgi$:x.r-y h 4RtfJPf*ffi^L=.*y b 2<D 

(hi) (Dttimw&Zfoiz. ^-n^n^sftesfiis 

jfr<D7 ty^^LJL — 2 1 i -2 1 n #BEKS4Vt^£o 
[0 0 14] ^LT^a5-tr>^g|5 1 8<DCCD^^7l 

BBotfiH*is«u mzrtrzmmm^s 1 a^ 

n> ha-7 1 0tciMt±l*r^o Sfcv-<^ns^>l6 
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1 B^P>ha-7 1 Otc^m^o 
[0 0 15] t<C>ic2v3-*l>V 17H HI fcfcl^T 
^6^J:-5tcSaaP^-*y h 4<D±3$K:^*£>tiT:fc 

^tmt^- sic^ itpy h d— 5 1 0 tc^tb-r 3o 

[0 0 16] —7a. rtfflttrV-tf-Bfl 1 4(D^7f'Jty^t 
1 2fcfc. /^7fU 1 l^HS^HJLT. *m«»*/^ 
7f'J91*ttJitS 2A^lT3>hn-7 1 0tcj£ 
fflU 1 3&, ^y Fu^7 h 1 OrtgPfijK 

n— 7 1 0tc5MttJ-r&o 

[0017] 3> hn-7 1 Ote, CCD^j^7l 5, 

v^^u^>i 6Rtf^7f-i:y*i 7^6 ; en j ?n& 

Se^n§l»i^ 1 A. ^ff^S 1 BRCFJE^J^Wfi 
§S1C (JXT, cn££££#T^gfttr>^{I^S 1 
£Pf-£) k, ^•yf'J-bVU-l 2 RtfiBft-fe Vtf 1 3fr 

e^n^n^^ns^^xusasmiff^s 2 am 

[0 0 1 8] flT3>hP-7 1 o«, COflBMS 

^a&^'j 1 0 A^ct§^$nTu^^$lJ^^7 p p^vA 
g&r^ ^x— # 2 1 1 - 2 1 n ^mmz-ezctic 

£0, sSSfS^L^ v h 4J&±Tfc^Cjie>H±/c:0, mmu 
a-7h5 OKI 5 A 0 . &K1gtf:x~ 7h3 

A-3D*BI6LT*fT*-&Sai;f7»«:fTfc-&«o 
[0019] l/cC*pyhP-7 1 oti. iSBtcrts: 
i:tBi£<?)f^i^s 3^xif-/j 2 otc^-^^c^tc 

& 9 mm^pm^s 3Km^<^p* nmc&tiz&rc 

^M±0 Tgj ^LTCOLED 1 9 L E DIM/jfg 

4«:di^*rsciktc<fcocn^ia^^§o 

[0 0 2 0] C(DJ:7(CltCC0^7hD*7hncfe 
[0 0 2 1 ] frfr&fflf&lChQZ-CCO^v hPJl?7 h 1 CD 

[0 0 2 2] t^C^7 hP^7h 1 i3 

^stte>nTv>So fitnyhp-7 i o^ty 1 
oAtctt, cne>s rjjjtftgej c^o r*frtt«j . 
r*-is3> (»#) j at/ r-9-^>K (q|^^) j * 
k <ofT»atjF«if^ oa« £ & a »j » / < ^ * - * 
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[0023] f i Otis $}m$$fote 

#j fcfcScfc-Mc r^e~i/ 3 >j ico^-niWc 

J: "9 &7*?-iX-*2 li-21 „fttttB*tH* 
[0 0 2 4] *fcCOIR3>hn— 5 1 Ott, *9>F 

^Si:, r*-esj at/ r/c/c<j KKSL*^*^ 
•fe:y*tH 7£/fbT<0-t:>'' 4 tA;ft<*:, ;l/t?JB^j 

So 

[0 0 2 5] f LT3yhu-7l Ctl^SlS 

[0 0 2 6] flta>hD-7 1 OUu CCO^cKD 
SJ tCO^T(iS7*faX-^ 2 li-21 hCOIhIIe 

£bT r4>u±W«froJMU SKs * 

^r^^^.x-^2 1 i ~2 1 n^Xlf-^2 o^e>£> 
[0 0 2 7] $6tC3yhD-7 i ote\ cco^cti^ 

2 1i-21 n<DlHl$s5£jg^X^-*2 0te#A*e/» 

fs^ s 3 <Dmz*$>mm^%:'& / z ^ ±cf re o , 1 rxomvt 

*'i=foffi<D&T<!7?-3LZ-—Z2 li—21 nCr>[p]$Effi& 
[0 0 2 8] LOtt*^7 hn>f7 F 1 fct, ffiggg 

pgj *<±#* crft*>^ ry)*m^ ^6 r^aaj , 
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K«tr») tetter. r^RttJBj r£i5£*>^ 

hwej ^6 rjss-aau fro nt*>Fj 
r/h*<®o^j ^6 ts<a^^j KSBWicSMtr 

So 

[0 0 2 9] C(0cJ:9^lTCO^7 b 1 tC*5 

10 [0 0 3 0] & & C (Dmffi(DBm<DWi'£, B3tC;feV>T 
W&frfcJ:?^ r^^pJHj , r«^«HJ at/ TfiKA 

[0 0 3 1 ] HIS±ffJAtf p>^«hj o rit«j h b 
T, Wj#^$tT*32i/^ TM^UV^tSj (Chi Id 

i) t, cn<tt)t»*^»6^T?ji^ r^o^o^u 

fcttftj (Child 2) ^tf6So 
[0 0 3 2] Sfc rw¥«Hj o rtstsj ^lt, 

20 6V>61tt&J (Young 1) CWHittf 
31< r@}icDttt&J (Young 2) 

r^oohO^Lfcft^J (Young 3) ^/b^feSo 

[0033] r«AWj <o ^it, ^en 
gfi> ra»w*tt*j (Aduit i) cticfco 

fjt^TV^v^ P>LS^bv^tt+Sj (Adu 1 t 2) 
30 fc, cti»cJ:Ot>«i*^«l&^-Pji<, ff»«***<. 
^oa-f^ h cojg^fc: b fc» * *i&-rfT ^ b 
£&b^1t*§J (Adult 3) cntcJ:Dt^ 

0«^j£Ufc»#«r*&i*R5 r^i:^bi^14*SJ (A 
d u 1 t 4) ttf$>2>o 

[0 0 3 4] f LT3>hn-7 1 Oti. rj£gKPgj 

[oo3 5] c<Dm& ^p^m^ w»t?tt. r ^s 
jgj (child i) timtRznT^&m&iaz, 

rn*Zmi ItC&^T T^o 0 t b/ctt+Sj ( Y o u n 
g 3) icaetSC^^T'fft^o 
[0 0 3 6] CCOcfc-ptCCCD^^ hot"7 htC^3V^T 

50 ctat/ffi^oA^jaK^aB^tTiftastciscT, r^x 
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[0 0 3 7] (2) n> ha— v 1 0<D$£S 
JWCC©'^ hD*y h 1 jLfetf§3>hD-7 1 00 

[0 0 3 8] 3>hD-7 1 Oti, ^t'JlOA (El 
2) icftWinftMIP^o^AfcaotMJMt* 

18 (B2) RtfrtgP-feV^gRl 4 (0 2) Otti^KlS 

353 1 fc, «sBim3 ooHwa*, ^ ha*v 

fcfrft*"^ ha#7 h 1 lc§m%'&Z>ftW)£.J$ffl3 3 

[0 0 3 9] JfitT. cn&tt8IBI»6P3 0, ffitff • *te 
*x;l/SB3 1 . f«M*j£«3 2. f?U^AflS3 3Sfftf 

[0040] (2-D mmm&3 0(om& 

rtfflttzV-tfffi^S 2 fcteSr5^TW«©«!B*BI&U 

mmmm^immmmm s \ ot ltbm • ^^^^ 
as 3 i at; ff 3 2 Ksisrr * 0 ^ 

[0 0 4 1 ] HR±, tt!BEM» 3 (Hi. fl-SP-fe^ff 

i8toccDi?^7i5 (H2) ^^^^^nsa^ft 
#s i a*«i$r«u ^mmmm^s i A\cm-3<m 

Lfe r#— . rig^fesj £B» 

U BSWB««rjB1ll-*ft6*'r;bW3 1 aOTr»Ba£» 
3 2lciiSrT£o 

[0042] $rcKieeNffi3 oa, 1 6 



12) ^^enss^if s i B&n 



u 



E Ct + 1) = E Ct] + k e XAE 
[oo4 8] zm^T&vmmic&ifZ'ttoffino);^ 
*-zmE [t + 1] ^stbTSo 

[0 0 4 9] ^LT^tfS • *tE^-x;l/gP3 l te> ccoiS 



i atmifti&£a$3 2 tcji^p-rso 

[0 0 4 3] S&fcttlBBttgf 3 (Hi* *-y*-te>m 
7 (0 2) fr6^*6n£J£^tfi{I^S 1 C«rW$B 

±<Dfr-Dmmm wj^^2#*®) cojE^^^tUb/ti: 
ziciz rnp^n/c (oke>n/c) j ^biu mmnrnm 

t±5L/c£#tc&i rit^n/c (f»6nft) J i:B« 
U BttttSftHRftl • *«*"r/l/»3 1 atffr»»W£« 

3 2tciiaj-rs 0 

[0 0 4 4] S6*c«ftBKSP3 0*i, 
4©SJS-tr>+M 3 (0 2) /j^^^^nSSS^ttlf 

3 1 at/ff 3 2 tcMa-rso 

[0 0 4 5] ( 2 - 2 ) Jg« • *t£*:TJl'& 3 1 <D$!/£ 

Sit • #ffi : e'r;i/»3 i a, r^^j , r«L*j , 
rm^j s rsffij , r»sj at/ r*goj ^W6^ 

««3 0fr6««Bli«S 1 o^u^^w rpp 
frttfcj Xti rasT^nZ-cj &£<D^<OB88*SS^ 

tcS^v^TM^M^-rSo 

[0 0 4 6] Mtemc&m • *^f;l/8f3 1 1±> tttt 

b^wihs i otcS"^#t#e>nsB^ss^amT»^ 
itsis i ncs^<m^Tift/)^©iti!)^WLT^ffl-r 

* k e i: IT, BfffiHWT^ 

[0 0 4 7] 

mil 

ft) (D 

>«-*«[tf±tf*i:tt»c rigi^j aa* rssoj 

[0 0 5 0] cn^»lt, ffi«-*fiE^r-r;Ua5 3 

atf rggg^j o5v^cfflfibfc5o^a*tcoi^T. 

g}$LTl^o ^UT®1f -*^-r;l/a53 Mi, Ctl 
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[0 0 5 1 ] Si*WtC^tS • *te^-r;bgP3 1 tt. TjI 

I Ck + 1] =1 CRD -t- R . x^kl 



I Ck) , SSfl)*©**^^^-^!*! Ck] , 
[0 0 5 2] 

CRD C2 ) 



[0 0 5 3] ^rfflt^T^OSMBtCiSttS^oa^O/^^ 

^-^fiii [k+n *imju c©«jwss*sifiEE> 

%(DW$l<D/^* — $&l Ck] ^S^l^^^ct^tCb 

I. Ck] = 100- B l 
[0 0 5 6] r^axj tD/V7*-*ffi [k+ U 

Ck) fclSMSJJ^fcLtSK rft»u 

[0 0 5 7] 2 6 IcAM * ^m^TfrU 4 1 tt, r@0g 

[0 0 5 8] r&ft^^fficDBmz^XiiZ, &mW)RZf 

[0 0 5 9] (2-3) fr»BH£*3 2©*J* 
0fr6#*6ftS«IBE»««S 1 0£, B5flt-*tt* 
^(OtfttSaSb. tt®e»*ff»J**« IB S 1 1^1 

titi • *ne*7 ? ;ww3 i > imzLtfttm 3&t««*j 

®g|53 4tCth^-T^o ttl3fT»»*»3 2lCO^T<7)f¥ 
j«Bt±»ai*r SOT. C C TttfB*tc?f tft^Er^l/^rfiJffl b 

[0 0 6 0] c^7hP^7him %OfrHl%9i 
^tl»^i:lT, 0 5fC/TtJ;5k:io(oy-K (tf 
SI) NODEoA^RUXttffltOMy-KNODEo 
-NODEn FNODEo-NO 

D E n Wt&9t**T—Z A RCo-ARCnlcWLT 

^nfnst^n/c:i^ p o - p n ics^th^ 

[0 0 6 1] cfcOSftW^ti, 1 0 Alcte. Sfr 

©j^ex^c^tc f^ii^f^sy-KNODEo 

-NOD En cTfcOH6tC^<fc5&#!BiB#S3 5tf 



8Hi rj!Bi8Kj fl>/*9*— JItfTtfSo 
70 [ 0 0 5 4 ] S fcffltlf • **B*^V« 3 Hi, rftsu 

U 5S««ttHi^ S 2 A (0 2) Kg^T, ^f'JS 

[0 0 5 5] 
[^3] 

(3) 

[0 0 6 2] CCT«KB»3 5-(fl4, **X/-FN 
ODEo-NODEn fcfc^Til^ftfc^* AJK'* 
20 >h (tttt««»3 0OlBWS*) # rx^-Y^^hJ 

[0063] ^-?ta6«iiS3 5tsi^nfc 

y— KNODEi oo VIZ, ;l/*tftfflbfc (B A 

LL) j ^i^K«Ha*^#^6nfc«^»i:. £«BM 

jgst»(c^6nsf©#-;i/o r*^2 (s i z 
e) j # ro^e> i o o<oiea (o, 1000) j v& 
z>ct*?, rmmvtftvub (obstacle) j 

*6n**©»*»*T*<D rggg| (D I S T ANC 

e) j ro^e> i o o ocomm (o, 1000) j t? 

feSC^^aXttiOZ-KNODEo-NODE n 
[0 0 6 4] SfcCOy— FNODEi o o T*&. KfS 

faa^^^i^^^t, tT»i*s«3 2«<js 
^(O^y-^fSo?^ rgtf (joy) j, 

(SUPRISE)jXtt HKL* (S UDN E S 

40 s) j <o^irnfr<Dmw)<D'^ rs o*>e> 1 
0 OOIgH (5 0, 1 o o) j -e&£££tcte;gexte 

ffitf) /-KNODEo-NODEnlC SCfctft 

[0 0 6 5] S6tcttffi*»S3 5 7?**, rfflO/- F 
^\eo«»fit*j coHtcfett^) r»#jfcy— Fj <D5Wc* 
coy-FNODEo— NODEn ^^S^T*#§V> < O 
fr<DS— FNODEo— NODEn tf?iJfE£n& 

tc. rA^^^> f^j . r-r-^fBj atf r-^— 

50 FNODEo-NODEn^Olg«t*tf 
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OD Eo— NOD En^TtCHBai^n. CO^ttiW 
& ntkO/— K^\cOM^6t^J coffin IStf Z>&'i : i<DW$ 

%m<omz i o o (%] ^^^t^o 

[0 0 6 6] fctCOM(7)y-KN0DEi ooT 

te. wmf r^-frZWitti (ball) j U ^o^:- 
r*^£ (s i z e) j if ro^p> i o o o<omm 
(0, 1 000) J Tfo&t^^wmsgktf^^ibtirc 
m-Sicte. r30 [%] j commr* r/— fnode 

izo (n o d e 1 2 0) J KM&T*%. t<Dh^ TA 
CTION 1J <DftmX&W)iWttitl'£tl2>£tt%: 

[0 0 6 7] tbT^frft^e-r^tt^ ^nfnco«fca 

3&^a»^3 5 £LTME3$2n/c/-KNODEo~ 
NOD E n 3b^><Ofefg^§ ^^icLTM^nt^ 

So 

[0 0 6 8] *K LTtTlft^gP3 2«\ «ffiBKSP3 
0*>6tt!BKJfflft«S 1 Otf^^nfcfcfr^ S^tc 

^eu i o AtettttsnTi^s^is-rsfTft^^i/o^-s 

<Dttf&-? KNODEo — NODEn <Dtfafi»S^ 

tTffj^1t$S S 1 1 £ • ajcftl^ex/l/ffl 3 2 , *7 

n^Atf 3 3 2it;«fiMW»3 4 tnjjrrso 

[0 0 6 9] (2-4) fr»£tfffl3 3<D«JS 

* — if*** 1 ; 1 OArtfcSLtl^o 
[0 0 7 0] *LTff»£l£a$3 3tt. ttiR£»3 2 

fr6fT«i»*i(HBs i ime»ns^ i oa 

3zE<0£ -5tu^46fi)tSSJffll8P3 4 fc<fc9«S*ftfc rj£g 

*2 l i-2 2n*B?^«IBfcBll!i*-a:fcD. 

S 3tcSc5<^*XtT-^2 0^6tH*j2-efctK 

M±o rgj ^ltcol e d i 9%mfe'^->r*&Lffi 

[0 0 7 1 ] £(D&olClsT'imt£f&&3 3«. Rlfti* 

[0 0 7 2] (2-5) j£SMfiHflS3 A<»mi8L 
tiKSSJIB8P3 ^7 (A) Ic^VT^-Mc. KASBH 

aP3o^&#iiens««E»«ffls i otcs^<^ffl 
s±ao«sB*ouxh cut. cn^iosig 
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**ft*nw-»*"*fc«><DBi7 (b) cd* 

;!/ 4 l Afcfc^-t'J 1 0 ArtlcWLTi/^o 
[0 0 7 3] * UTflcS*JWSB 3 4 tt, IflHSMtSP 3 0 

1 O^SSIUX h 4 0 AicS^^TWiL, SKttffi 
[0 0 7 4] £fcJKft»JW«3 4H\ Bl 8 (A) 

cfc^tc, ±a?oj;^WTi(i^a5 3 2^e^6nstT 
o b cn6«*B*o*aa[»**n^nw-»-r* 

fc46O0 8 (B) (Dcfc^^^^V^r— ^ C 
2 ^fiSi^j ^ y ^ f-y;^ 4 1B4: 

20 %^€'J 1 0 AFtyC^fLTV>£o 

[0 0 7 5] *LTJE*fflW«3 4fcfc* fr»j*SBS3 2 

2 0dcSB^UXh 4 0 BlcS^^TWRL, ^Mftl/J 

[0 0 7 6] ^6tCfiKS»JSJg!5 3 4tt, ±^<fc-5t£:S 
lXra2(DffiSg»')>^f-7;l/4 1 A, 4 1 B 

^Z^Igi^^y^f-^M 1 A, 4 1 B^tiSU 

So 

[0 0 7 7] ^ LT^S$fflgl5 3 4 t±> tS^UKfllA 

hfll^SSEO rfltfi©(gj co^T^ft^b 

-^;l/4 1 A, 4 1 BrtO^^^FffitcS^^Ti*^ 
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(54) ROBOT DEVICE AND CONTROL METHOD FOR IT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that it is difficult to alter and 
diversify the behavior style of a robot device. 

SOLUTION: In this autonomous robot device and control method for it, behavior 
models for each basic state when the state of the robot device in autonomous 
operation is divided into plural basic states are respectively stored, among the 
stored behavior models, the behavior model corresponding to the recognized 
outside and/or inside status is used to determine the behavior, and the robot 
device is controlled to manifest the determined behavior, whereby the scale of 
the behavior model is reduced to facilitate handling, the variation of the behavior 
model can be increased by setting the basic state, so that the behavior style can 
be easily varied and diversified. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Or recognize an internal situation and it sets to the robot equipment of 
the autonomous mold which acts based on a recognition result, an external 
sensor - and - or the output of an internal sensor - being based - the exterior - 
and - A storage means to memorize the behavioral model for every 
above-mentioned primitive state when dividing the self condition at the time of 
the above-mentioned autonomous working into two or more primitive states, 
respectively, the exterior which carried out [ above-mentioned ] recognition 
among each above-mentioned behavioral model memorized by the 
above-mentioned storage means - and — or with an action decision means to 
opt for the above-mentioned action using the above-mentioned behavioral 
model according to an internal situation Robot equipment characterized by 
having the control means which performs predetermined control processing so 
that the above-mentioned action for which it opted with the above-mentioned 
action decision means may be discovered. 

[Claim 2] Based on either [ at least ] the input hysteresis from the outside, or the 
action hysteresis of self, it has a character decision means to determine self 
character. The above-mentioned storage means Two or more above-mentioned 
behavioral models which responded to various character are memorized for 
every above-mentioned primitive state. The above-mentioned action decision 



means the exterior which carried out [ above-mentioned ] recognition among 
each above-mentioned behavioral model memorized by the above-mentioned 
storage means - and - or the robot equipment according to claim 1 
characterized by opting for the above-mentioned action using the 
above-mentioned behavioral model according to an internal situation and the 
above-mentioned character determined by the above-mentioned character 
decision means. 

[Claim 3] the input hysteresis from the outside - and - or the robot equipment 
according to claim 1 characterized by having a modification means to change 
each above-mentioned behavioral model memorized by the above-mentioned 
storage means, according to the action hysteresis of self. 

[Claim 4] Or recognize an internal situation and it sets to the control approach of 
the robot equipment of an autonomous mold of acting based on a recognition 
result, an external sensor -- and - or the output of an internal sensor - being 
based - the exterior - and - The 1st step which memorizes the behavioral 
model for every above-mentioned primitive state when dividing the condition of 
the above-mentioned robot equipment at the time of the above-mentioned 
autonomous working into two or more primitive states, respectively, the exterior 
which carried out [ above-mentioned ] recognition among each memorized 
above-mentioned behavioral model - and - or with the 2nd step which opts for 



the above-mentioned action using the above-mentioned behavioral model 
according to an internal situation The control approach of the robot equipment 
characterized by having the 3rd step which controls the above-mentioned robot 
equipment to discover the above-mentioned action for which it opted. 
[Claim 5] The above-mentioned robot equipment is equipped with a character 
decision means to determine self character, based on either [ at least ] the input 
hysteresis from the outside, or the action hysteresis of self. At the 1st step of the 
above Two or more above-mentioned behavioral models which responded to the 
various character of the above-mentioned robot equipment are memorized for 
every above-mentioned primitive state. At the 2nd step of the above the exterior 
which carried out [ above-mentioned ] recognition among each memorized 
above-mentioned behavioral model - and - or the control approach of the robot 
equipment according to claim 4 characterized by opting for the above-mentioned 
action using the above-mentioned behavioral model according to an internal 
situation and the above-mentioned character determined by the 
above-mentioned character decision means. 

[Claim 6] each above-mentioned behavioral model memorized by the 
above-mentioned storage means at the 1st step of the above - the input 
hysteresis from the outside - and - or the control approach of the robot 
equipment according to claim 1 characterized by changing according to the 



action hysteresis of self. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to a pet robot, concerning robot 

equipment and its control approach, and is suitable. 

[0002] 

[Description of the Prior Art] The pet robot made as [ act / according to the 
environment of the directions from a user or a perimeter / in recent years / 
autonomously ] is developed by this application applicant for a patent. This pet 
robot has the appearance modeled on the dog bred at ordinary homes, or the cat, 
recognizes the situation inside a perimeter and self, the existence of the 
command from a user, and influence, etc. based on outputs, such as a CCD 
(Charge Coupled Device) camera arranged in the predetermined part, 
respectively, a microphone, and a touch sensor, and acts based on a recognition 
result. 
[0003] 



[Problem(s) to be Solved by the Invention] By the way, in this conventional pet 
robot, it was built so that it might opt for the action discovered using one model 
which specified the behavioral pattern called a behavioral model, and for this 
reason, modification of a behavioral pattern was complicated, and there was a 
problem which cannot diversify an expression easily. 

[0004] This invention was made in consideration of the above point, and tends to 
propose the robot equipment which can easy-ize modification and diversification 
of a behavioral pattern, and its control approach. 
[0005] 

[Means for Solving the Problem] In order to solve this technical problem, it sets 
to this invention. A storage means to memorize the behavioral model for every 
primitive state when setting to the robot equipment of an autonomous mold and 
dividing the self condition at the time of autonomous working into two or more 
primitive states, respectively, the exterior recognized among each behavioral 
model memorized by the storage means - and - or an action decision means to 
opt for action using the behavioral model according to an internal situation, and 
the control means which performs predetermined control processing so that the 
action for which it opted with the action decision means may be discovered were 
established. 

[0006] as a result with this robot equipment, the scale of a behavioral model is 



reduced - making -- the - it can be made to be able to deal with and easy-ize, 
and the variation of a behavioral model can be made to increase by setup of a 
primitive state 

[0007] Moreover, in this invention, it sets to the control approach of the robot 
equipment of an autonomous mold. The 1st step which memorizes the 
behavioral model for every primitive state when dividing the condition of the 
robot equipment at the time of autonomous working into two or more primitive 
states, respectively, the exterior recognized among each memorized behavioral 
model - and - or the 2nd step which opts for action using the behavioral model 
according to an internal situation, and the 3rd step which controls robot 
equipment to discover the action for which it opted were prepared. 
[0008] as a result, according to the control approach of this robot equipment, the 
scale of a behavioral model is reduced - making - the - it can be made to be 
able to deal with and easy-ize, and the variation of a behavioral model can be 
made to increase by setup of a primitive state 
[0009] 

[Embodiment of the Invention] About a drawing, the gestalt of 1 operation of this 
invention is explained in full detail below. 

[0010] (1) In the block diagram 1 of the pet robot 1 by the gestalt of this operation, 
1 is constituted by connecting the head unit 4 and the tail section unit 5 with the 



front end section and the back end section of the idiosoma unit 2, respectively 
while the pet robot by the gestalt of this operation is shown as a whole and leg 
unit 3A - 3D are connected with front and rear, right and left of the idiosoma unit 
2, respectively. 

[0011] In this case, as shown in drawing 2 , the internal sensor section 14 which 
consists of the controller 10 which controls action of this pet robot 1 whole, a 
dc-battery 1 1 as a source of power of this pet robot 1 , and the dc-battery sensor 
12 and temperature sensor 13 grade is contained by the idiosoma unit 2. 
[0012] Moreover, the external sensor section 18 which becomes the head unit 4 
from the CCD (Charge Coupled Device) camera 15 which functions as 
substantial "eye" of this pet robot 1, the microphone 16 which functions as a 
"lug", and touch sensor 17 grade, LED (Light Emitting Diode)19 which functions 
as a "eye" on appearance, the loudspeaker 20 which functions as "opening" are 
arranged in the predetermined location, respectively. 

[0013] Furthermore, the actuators 211-21n for respectively required free 
frequency are arranged in the joining segment of the joint part of each leg unit 
3A-3D, each joining segment of each leg unit 3A-3D and the idiosoma unit 2, the 
head unit 4, and the idiosoma unit 2, and the list by the root part of tail 5A 
( drawing 1 ) in the tail section unit 5. 

[0014] And CCD camera 15 of the external sensor section 18 picturizes a 



surrounding situation, and sends out obtained picture signal S1A to a controller 
10. Moreover, a microphone 16 collects the command sound given as a scale 
through the sound commander who does not illustrate from a user, such as 
"walk", "lie down", or "pursue a ball", and sends out obtained sound signal S1B 
to a controller 10. 

[0015] Furthermore, in drawing 1 , the touch sensor 17 is formed in the upper 
part of the head unit 4 so that clearly, detects the pressure received by "it 
strokes" and the physical influence of "striking" from a user, and sends it out to a 
controller 10 by setting a detection result to pressure detecting-signal S1C. 
[0016] On the other hand, the dc-battery sensor 12 of the internal sensor section 
14 detects the residue of a dc-battery 11, sets a detection result to dc-battery 
residue detecting-signal S2A, sends it out to a controller 10, and a temperature 
sensor 13 detects the internal temperature of a pet robot 1 , and it sends it out to 
a controller 10 by making a detection result into temperature detecting-signal 
S2B. 

[0017] Picture signal 1A to which a controller 10 is supplied from CCD camera 
15, a microphone 16, and a touch sensor 17, respectively, sound signal S1B, 
and pressure detecting-signal S1C (these are hereafter called collectively the 
external sensor signal S1), Dc-battery residue detecting-signal S2A and 
temperature detecting-signal S2B which are given from the dc-battery sensor 12 



and a temperature sensor 13, respectively Based on (calling these hereafter the 
internal sensor signal S2 collectively) etc., the perimeter of a pet robot 1 and an 
internal situation, the existence of the command from a user and the influence 
from a user, etc. are judged. 

[0018] And a controller 10 makes action, such as the head unit 4 being made to 
be able to shake vertically and horizontally, being able to move tail 5A of the tail 
section unit 5, or driving and walking him around each leg unit 3A-3D, perform by 
opting for the action which continues based on this decision result and the 
control program beforehand stored in memory 10A, and making the required 
actuators 211-21n drive based on a decision result. 

[0019] Moreover, a controller 10 blinks this by making the voice based on the 
sound signal S3 concerned output outside, or outputting LED driving signal S4 to 
LED19 as a "eye" on appearance by giving the predetermined sound signal S3 
to a loudspeaker 20 if needed in this case. 

[0020] Thus, in this pet robot 1, it is made as [ act / based on the situation of a 
perimeter or the interior, the existence of the command from a user, and 
influence, etc. / it / autonomously ]. 

[0021] It is made as [ change / action and actuation ] as if the real animal "grew" 
according to the hysteresis of actuation inputs, such as a command using the 
influence and the sound commander from a user, and self action and hysteresis 



of operation in the case of this pet robot 1 . [ in addition to this configuration ] 
[0022] That is, as shown in this pet robot 1 at drawing 3 , it supposes that it is a 
growth fault, and four "growth steps", "youth", "boyhood", "adolescence", and 
"adulthood", is established, and -- memory 1 0A of a controller 10 - ******** - "- 
the control parameter used as the foundation of action of the "walk condition" of 
every growth step", "a motion (motion)", "a sound (cry) etc.", etc., etc. and 
actuation is stored beforehand. 

[0023] And so that a controller 10 may make a step small about a "walk 
condition" according to the control parameter of "youth" and may be "toddling" at 
the time of the first stage So that it may become the motion with "he walks", "it 
standing", and extent "that goes to sleep" only "simple" about a "motion" 
Moreover, about a "sound", the amplification factor of a sound signal S6 is 
reduced, and each actuators 211-21n and a voice output are controlled to 
become a "small short" cry. 

[0024] Moreover, the command input the sound commander was used for whose 
controller 10 at this time, The strengthening study which becomes by the count 
of a success of the sensor input through the touch sensor 17 applicable to "it 
stroking" and "striking", the action for which it opted, and actuation etc., The 
sensor input through the touch sensor 17 which does not correspond to "it 
stroking" and "it striking", The generating is monitored continuously and counted 



about two or more elements (these are hereafter called a growth element) which 
participate in "growth" decided [ actuation / predetermined action of "playing with 
a ball", ] beforehand. 

[0025] And a controller 10 will change the control parameter to be used into the 
control parameter of the "boyhood" when growth level (level, such as difficulty of 
action or actuation and complicatedness) is high from "youth", if the total value 
(this is hereafter called the comprehensive experience value of a growth 
element) of the cumulative frequency of each growth element exceeds the 
threshold set up beforehand based on the cumulative frequency of these growth 
element. 

[0026] and a controller 10 makes quick each actuators [ 211-21n ] rotational 
speed about a "walk condition" according to the control parameter of this 
"boyhood" after this -- carrying out -- "- a few -- firmly -- " - so that he may walk 
So that the number of motions may be made to increase about a "motion" and it 
may become the motion with "advanced and complicated" a few Moreover, 
about a "sound", the amplification factor of a sound signal S6 is gathered, and 
the voice output from each actuators 211-21n or a loudspeaker 20 is controlled 
to become a cry for a long time with "loud" a few. 

[0027] Furthermore, whenever a controller 10 exceeds each threshold with 
which the comprehensive experience value of a growth element made it 



correspond to "adolescence" and "adulthood", respectively, and was beforehand 
set as them like this after this A sequential change of the control parameter is 
made at action and the model of operation of the "adolescence" when growth 
level is more high, or "adulthood." The die length and the amplification factor of a 
sound signal S3 which are given to each actuators [ 211-21n ] rotational speed 
and a loudspeaker 20 according to the control parameter concerned are 
gathered gradually, or an each actuators [ at the time of performing one 
actuation / 21 1-21 n ] rotation etc. is changed. 

[0028] as a result, a "growth step" goes up a pet robot 1 (namely, the "boyhood" 
from "youth" --) It follows for changing from "adolescence" and "adolescence" to 
"adulthood" from "boyhood." a "walk condition" -- "the firm walk" from "toddling" 
- "a motion" - from [ "simple" ] - "-- altitude and complicated" -- and a "sound" 
changes from "it is small short" gradually "for it to be large for a long time." 
[0029] Thus, in this pet robot 1 , it is made according to the hysteresis of the input 
from the outside, self action, and actuation "as [ grow up / in four steps, "youth" 
"boyhood", "adolescence", and "adulthood", ]." 

[0030] In addition, in the case of the gestalt of this operation, in drawing 3 , two 
or more "character" is prepared about ** "a growth step" of "boyhood", 
"adolescence", and "adulthood", respectively so that clearly. 
[0031] In practice for example, there are "violent character" (Child 1) coarse [ a 



motion ] and quick as "character" of "boyhood" and "character [ gently ]" (Child 2) 
smoother [ a motion ] than this and late. 

[0032] moreover, as "character" of "adolescence", a nearby motion is coarse and 
quicker than "the violent character" of "boyhood" - "- since - there is "character 
[ gently ]" (Young 3) with few amounts of actions still slower [ actuation ] rather 
than character" (Young 1), "the ordinary character" (Young 2) in which a motion 
is late and smoother than this, and this. 

[0033] "The offensive character" (Adult 1) in which it is furthermore hard to 
perform the motion for a nearby motion to be coarse, and for it to be quicker than 
"the irritated character" of "adolescence" respectively, and corresponding to the 
command from a user as "character" of "adulthood", "The somewhat violent 
character" (Adult2) in which it is easy to perform the motion for a motion to be 
smooth, and for it to be later than this, and corresponding to the command from 
a user, "The somewhat gentle character" (Adult 3) in which the motion a motion 
is smooth, the twist of a motion is also late, and there are few amounts of actions, 
and corresponding to the command from a user is surely performed to this, The 
motion of a twist is further still later to this, and it has few amounts of actions, and 
"the gentle character" (Adult 4) in which the motion according to the command 
from a user is surely performed is in it. 

[0034] And in case a controller 10 raises a "growth step", it chooses one the 



"character" in the following "growth step" based on the cumulative frequency of 
each growth element. 

[0035] In this case, henceforth, in case it moves to the following "growth step", 
henceforth [ "boyhood" ] "character" of the following "growth step" which can 
change from "character" of the present "growth step" was decided, and can 
perform only transition between the "character" connected by the arrow head in 
drawing 3 . When it follows, for example, "violent character" (Child 1) is chosen 
in "boyhood", in "adolescence", it cannot change in "character [ gently ]" (Young 
3). 

[0036] Thus, in this pet robot, according to the input hysteresis and the action 
hysteresis of self of the influence and the command from a user, it is made as 
[ change / with "growth" / "character" ] as if the real animal formed character by 
the method of breeding of an owner etc. In addition, about the technique for 
making the action and actuation according to the "character" chosen by doing in 
this way perform to a pet robot 1 , it mentions later. 

[0037] (2) Explain concrete processing of the controller 10 in processing of a 
controller 10, next this pet robot 1. 

[0038] A controller 10 performs various processings according to the control 
program stored in memory 10A ( drawing 2 ). If the contents of processing of this 
controller 10 are classified functionally, as shown in drawing 4 , here The 



condition recognition section 30 which recognizes the condition of the exterior 
and the interior based on the output of the external sensor section 18 ( drawing 
2 ) and the internal sensor section 14 ( drawing 2 ), The feeling and the instinct 
model section 31 which determines the feeling of a pet robot 1 , and the condition 
of instinct based on the recognition result of the condition recognition section 30, 
The action decision section 32 which opts for the action which continues based 
on the recognition result of the condition recognition section 30, the feeling of a 
pet robot 1 , and the condition of instinct, It can divide into the action generation 
section 33 which makes a pet robot 1 discover the action according to the 
decision result of the action decision section 32, and the growth control section 
34 which controls "growth" of a pet robot 1. 

[0039] Hereafter, these condition recognition section 30, feeling and the instinct 
model section 31, the action decision section 32, the action generation section 
33, and the growth control section 34 are explained to a detail. 
[0040] (2-1) The configuration status recognition section 30 of the condition 
recognition section 30 recognizes a specific condition based on the external 
sensor signal S1 given from the external sensor section 18, and the internal 
sensor signal S2 given from the internal sensor section 14, and notifies it to 
feeling, the instinct model section 31, and the action decision section 32 by 
making a recognition result into the condition recognition information S10. 



[0041] In practice, when picture signal S1A given from CCD camera 15 ( drawing 
2 ) of the external sensor section 18 is monitored continuously and "a round red 
thing" and "a perpendicular flat surface" are detected in the image based on the 
picture signal S1A concerned, the condition recognition section 30 recognizes it 
as there be a "wall "which a ball is"", and notifies a recognition result to feeling, 
the instinct model section 31, and the action decision section 32. 
[0042] Moreover, the condition recognition section 30 monitors continuously 
sound signal S1B given from a microphone 16 ( drawing 2 ), and if it recognizes 
that a command sound, such as "walk", "lie down", and "pursue a ball", was 
inputted based on the sound signal S1B concerned, it will notify this recognition 
result to feeling, the instinct model section 31 , and the action decision section 32. 
[0043] Furthermore, the condition recognition section 30 monitors continuously 
pressure detecting-signal S1C given from a touch sensor 17 ( drawing 2 ). It is 
recognized as "it having been struck" (scolded) when the pressure of a short 
time beyond a predetermined threshold (for example, less than 2 seconds) was 
detected based on the pressure detecting-signal S1C concerned. It is 
recognized as "it having been stroked" (praised) when long duration (for 
example, 2 seconds or more) and a wide range pressure were detected under 
with a predetermined threshold, and a recognition result is notified to feeling, the 
instinct model section 31, and the action decision section 32. 



[0044] Furthermore, the condition recognition section 30 monitors continuously 
temperature detecting-signal S2B given from the temperature sensor 13 
( drawing 2 ) of the internal sensor section 14, when the temperature more than 
predetermined is detected based on the temperature detecting-signal S2B 
concerned, it recognizes it as "Internal temperature rose too much", and it 
notifies a recognition result to feeling, the instinct model section 31, and the 
action decision section 32. 

[0045] (2-2) The configuration feeling and the instinct model section 31 of feeling 
and the instinct model section 31 hold the parameter with which the strength of 
the emotion is expressed for every emotion about a total of six emotions, "joy", 
"sadness", "surprise", "fear", "dislike", and the "resentment." And feeling and the 
instinct model section 31 carry out renewal of sequential based on the specific 
recognition result to which the parameter value of each [ these ] emotion is given 
as condition recognition information S10 from the condition recognition section 
30, respectively, such as "it having been struck" or "it having been stroked", the 
action decision information S11 showing the output action which is given from 
the action decision section 32 like the after-mentioned and for which it opted, 
elapsed time, etc. 

[0046] The degree on which the output action based on the recognition result 
and the action decision information S11 by which feeling and the instinct model 



section 31 may be based on the condition recognition information S10 acts to 
the emotion concretely (set up beforehand), The degree and the variation of the 
emotion computed by predetermined operation expression based on elapsed 
time etc. of the control received from other emotions, and a stimulus deltaE [t], It 
is a predetermined period, using as ke the multiplier showing the rate that the 
parameter value of the current emotion changes the emotion according to E [t], a 
recognition result, etc., and is a degree type [0047]. 
[Equation 1] 

E (t + 1) =E (t) +k e XAE (t) ( 1 ) 

[0048] Parameter value [ of the emotion in the period of ********** ] e [t+1] is 
computed. 

[0049] And as feeling and the instinct model section 31 replace this result of an 
operation with parameter value [ of that current emotion ] E [t], it updates the 
parameter value of that emotion. In addition, of which emotion parameter value 
is updated to each recognition result or each output action When it is decided 
beforehand, for example, the recognition result of "having been struck" is given, 
while the parameter value of the emotion of the "resentment" goes up, the 
parameter value of the emotion of "joy" falls. When the recognition result of 
"having been stroked" is given, while the parameter value of the emotion of "joy" 



goes up, the parameter value of each emotion of "sadness" and the 
"resentment" falls. 

[0050] Feeling and the instinct model section 31 hold like this the parameter 
value which expresses the strength of the desire for these the desires of every 
about five desires in which "movement avarice", "love avarice", "appetite", 
"curiosity", and "sleep avarice" carried out mutually-independent. And feeling 
and the instinct model section 31 carry out renewal of sequential of the 
parameter value of each [ these ] desire based on the notice from a recognition 
result, and the elapsed time and the action decision section 32 from the 
condition recognition section 30 etc., respectively. 

[0051] Concretely, feeling and the instinct model section 31 set to ki amount of 
fluctuation deltaf of the desire computed by predetermined operation expression 
based on output action, elapsed time, a recognition result, etc. of a pet robot 1 
about "movement avarice", "love avarice", and "curiosity" ] I [k], and the multiplier 
which expresses the sensibility of I [k] and its desire for the parameter value of 
the current desire, is a predetermined period, and is a degree type [0052]. 
[Equation 2] 

I Ck+1D =1 CIO +ki XAI Ck) (2) 
[0053] As parameter value [ of that desire in the period of ********** ] | [k+1] is 



computed and this result of an operation is replaced with parameter value [ of 
that current desire ] I [k], the parameter value of that desire is updated. In this 
case, when there is a notice that it is defined beforehand of which desire 
parameter value is changed to output action, a recognition result, etc., for 
example, it discovered a certain action from the action decision section 32, the 
parameter value of "movement avarice" falls. 

[0054] Moreover, based on dc-battery residue detecting-signal S2A ( drawing 2 ) 
given through the condition recognition section 30 about "appetite", feeling and 
the instinct model section 31 set a dc-battery residue to BL, is a predetermined 
period, and is a degree type [0055]. 
[Equation 3] 

I Ck] = 100-Bl (3) 

[0056] As it is alike, the parameter value [k+1] of "appetite" is computed more 
and this result of an operation is replaced with parameter value [ of current 
appetite ] I [k], the parameter value of the "appetite" concerned is updated. 
[0057] Furthermore, feeling and the instinct model section 41 carry out increase 
and decrease of the parameter value of modification for every predetermined 
time by considering one day as one synchronization about "sleep avarice." 
[0058] In addition, in the gestalt of this operation, it is regulated so that each 



emotion and the parameter value of each desire may be changed in the range 
from 0 to 100, respectively, and the value of multipliers ke and ki is also set up 
according to the individual for each [ an emotion and ] the desire of every. 
[0059] (2-3) The configuration action decision section 32 of the action decision 
section 32 has two or more behavioral models in memory 1 0A. And the action 
decision section 32 determines the next action as the condition recognition 
information S10 given from the condition recognition section 30, each emotion in 
feeling and the instinct model section 31 and the parameter value of each desire, 
and a corresponding behavioral model based on elapsed time etc., and outputs 
it to feeling and the instinct model section 31, the action generation section 33, 
and the growth control section 34 by making a decision result into the action 
decision information S11. In addition, since the detail about the action decision 
section 32 is mentioned later, the decision technique of action of the degree 
which used the behavioral model simply here is explained. 
[0060] In this pet robot 1, the algorithm called the stochastic automaton 
determined probable as the technique of opting for the next action based on the 
transition probability PO-Pn set [ to other same or nodes NODE0 of which - 
NODEn it changes and ] up to the arc ARC0 - ARCn which connect between 
each node NODE0 - NODEn, respectively from one node (condition) NODE0 as 
shown in drawing 5 is used. 



[0061] More specifically, the state transition table 35 as shown in drawing 6 for 
every node NODE0 of the behavioral model - NODEn is stored in memory 10A 
for every behavioral model. 

[0062] The input event (recognition result of the condition recognition section 30) 
made into transition conditions in the node NODE0 - NODEn is listed by the line 
of an "input event" at a priority, and the further conditions about the condition are 
described by the "data name" and the corresponding train in the line of the "data 
range" here in the state transition table 35. 

[0063] therefore, in the node NODE 100 defined by the state transition table 35 of 
drawing 6 When the recognition result of "having detected the ball" (BALL) is 
given "The range (0 1000)" of "magnitude (SIZE)" of the ball given with the 
recognition result concerned is 0 to 100, When the recognition result of 
"detecting an obstruction (OBSTACLE)" is given It becomes conditions for that 
"the range (0 1000)" of "the distance (DISTANCE)" to the obstruction done with 
the recognition result concerned is 0 to 1000 to change to the node NODE0 of 
self or others - NODEn. 

[0064] Moreover, in this node NODE100, when there is no input of a recognition 
result, it also sets. Among each emotion of the feeling and the instinct model 
section 31 which the action decision section 32 refers to periodically, and the 
parameter value of each desire, "Joy (JOY)", "- surprised (SUPRISE) - " -- or -- 



"- feeling sad (SUDNESS) - " - when "the range (50,100)" of the parameter 
value of one of emotions is 50 to 100, it can change to the node NODE0 of self 
or others - NODEn. 

[0065] further -- a state transition table 35 - "-- others, while some nodes 
NODE0 which can change from the node NODE0 - NODEn in the train of the 
"transition place node" in the column of transition probability" to a node - NODEn 
are listed It is described by the line of the node NODE0 in the column of 
transition probability" to a node - NODEn. the transition probability to the node 
NODE0 at the time of gathering all the conditions described by each line of an 
"input event name", a "data value", and the "range of data" - NODEn -- "~ others 
- The action and actuation which are outputted at this time are described by the 
line of "output action." in addition - "- others -- the sum of the transition 
probability of each line in the column of transition probability" to a node -- 100 It 
is [%]. 

[0066] Therefore, in the node NODE100 of this example, it carries out "detecting 
a ball (BALL)", for example, and when the recognition result that "the range (0 
1000)" of "magnitude (SIZE)" of that ball is 0 to 1000 is given, it can change to "a 
node NODE120 (node120)" by the probability of "30 [%]", and action or actuation 
of "ACTION 1" will be then outputted. 

[0067] And each behavioral model is formed as a lot of nodes NODE0 described 



as such [ respectively ] a state transition table 35 - NODEn(s) are connected. 
[0068] The time of the condition recognition information S10 being given from 
the condition recognition section 30 in this way, as for the action decision section 
32, After discovering action finally, when fixed time amount has passed It opts 
for next action and actuation (action or actuation described by the line of "output 
action") probable using the state transition table 35 of a node NODE0 - NODEn 
where it corresponds of the corresponding behavioral models stored in memory 
10A. It outputs to feeling and the instinct model section 32, the action generation 
section 33, and the growth control section 34 by making a decision result into the 
action decision information S11. 

[0069] (2-4) The configuration action generation section 33 of the action 
generation section 33 is made to correspond to ** "a growth step", respectively, 
and has the various control parameters for making a pet robot 1 discover the 
action and actuation of the "walk condition" of "growth level", a "motion", a 
"sound", etc., etc. according to the "growth step" in memory 10A. 
[0070] And if the action decision information S11 is given from the action 
decision section 32, the action generation section 33 It is based on the control 
parameter of the "growth step" beforehand specified by the growth control 
section 34 like the after-mentioned among these various control parameters 
stored in memory 10A. Make a predetermined condition drive the required 



actuators 211-22n f or The voice based on a sound signal S3 is made to output 
from a loudspeaker 20, or the flashing drive of LED19 as a "eye" on appearance 
is carried out by the predetermined pattern. 

[0071] Thus, the action generation section 33 is made as [ make / a pet robot 1 / 
to discover the action for which the action decision section 32 opted on the level 
according to the "growth step" at that time ]. 

[0072] (2-5) The configuration growth control section 34 of the growth control 
section 34 The inside of the various conditions based on the condition 
recognition information S10 given from the condition recognition section 30 as 
shown in drawing 7 (A), List (this is hereafter called 1st growth element list) 40A 
of the above-mentioned growth element which should be used as the reference 
element at the time of raising a "growth step", It has counter table (this is 
hereafter called 1st growth element counter table) 41 A like drawing 7 (B) for 
carrying out counting of the cumulative frequency of these growth element, 
respectively in memory 10A. 

[0073] And the condition that it may be based on the condition recognition 
information S10 concerned judges the growth control section 34 based on 1st 
growth element list 40A for whether it is a growth element, and when the 
condition concerned is a growth element, it makes the counted value 
(experience value) to which it corresponds in 1st growth element counter table 



41 A increase by one, if the condition recognition information S10 is given from 
the condition recognition section 30. 

[0074] Moreover, the inside of the action which may be based on the action 
decision information S1 1 given from the action decision section 32 as mentioned 
above as the growth control section 34 is shown in drawing 8 (A), List (this is 
hereafter called 2nd growth element list) 40B of the above-mentioned growth 
element which should be used as the reference element at the time of raising a 
"growth step", It has counter table (this is hereafter called 2nd growth element 
counter table) 41 B like drawing 8 (B) for carrying out counting of the cumulative 
frequency of these growth element, respectively in memory 10A. 
[0075] And the action which may be based on the action decision information 
S11 concerned judges the growth control section 34 based on 2nd growth 
element list 40B for whether it is a growth element, and when the action 
concerned is a growth element, it makes the counted value (experience value) to 
which it corresponds in 2nd growth element counter table 41 B increase by one, if 
the action decision information S1 1 is given from the action decision section 32. 
[0076] Furthermore, when the counted value in the 1st or growth element 
counter table 41of ** 2nd A, and 41 B is made to increase as mentioned above, 
the growth control section 34 The counter for judging whether the "growth step" 
prepared independently [ these / 1st / and the 2nd growth element counter table 



41 A and 41 B ] is raised One **** of the counted value of (calling this a 
comprehensive experience value counter hereafter) is carried out, and it judges 
whether the counted value to which the counted value of the comprehensive 
experience value counter concerned was beforehand set as a terminating 
condition of a current "growth step" after this was reached. 
[0077] and when the counted value of a comprehensive experience value 
counter reaches the counted value beforehand set up as a terminating condition 
of a current "growth step", the growth control section 34 Based on each counted 
value in the 1st and growth element counter table 41 of ** 2nd A, and 41 B, it 
determines into which "character" in the following "growth step" "character" of a 
pet robot 1 is made, and outputs to the action decision section 32 and the action 
generation section 33 by making a decision result into the character assignment 
information S20. In addition, the growth control section 34 gives the character 
assignment information S20 on the purport which should choose "character" 
(Baby 1) of "youth" at the time of the first stage to the action decision section 32 
and the action generation section 33. 

[0078] As a result, based on this character assignment information S20, the 
action decision section 32 chooses the behavioral model matched with the 
"character" specified out of two or more behavioral models stored in memory 
10A, and comes to opt for the next action to action of the current pet robot 1 as 



mentioned above using this behavioral model after this. 

[0079] Moreover, the action generation section 33 chooses the control 
parameter about the "walk condition" and the "motion" which were matched with 
the specified "growth step", a "sound", etc. based on this character assignment 
information S20, and drives each actuators 211-21n etc. using this control 
parameter after this. 

[0080] Thus, the growth control section 34 is made as [ control / "growth" of a pet 
robot 1 ]. 

[0081] (3) Explain the detail configuration of the action decision section 32 of this 
pet robot 1 to detailed style Shigeji of the action decision section 32. 
[0082] In this pet robot 1, those contents are embraced in action of the pet. robot 
1 concerned. Like drawing 9 "A system system", "It is a system when feeling is a 
little high", [ a "fall return system", the "system of reaction", an "obstacle 
avoidance system", ] It divides into some networks (these are hereafter called 
the main classification network) 50-55, such as a "basic action system", and .... 1 
or two or more behavioral models are prepared for each [ these ] main 
classification networks 50-55 and every .... so that the action according to the 
"growth step" and "character" of a pet robot 1 may be discovered, respectively. 
[0083] Moreover, the "tedious condition" of being in conditions in case there is no 
input from a user for a while like drawing 10 about the condition of the pet robot 1 



concerned at the time of autonomous mode in this pet robot 1, The "walk 
condition" of walking and turning in search of a "naughty condition", a ball, etc. 
which are in the conditions when playing with the user and the ball, The "idle 
condition" of being in the conditions when having lain down with a rumble 
tiresomely, Good night, it divides into six primitive states of condition", the 
posture which sat down is played with the user - "- it is in the talk / conditions 
when being able to push and sleeping with condition" - "-- Good night, it is made 
to correspond to the five remaining primitive states except condition", 
respectively, action of these six primitive states is not discovered - "-- The main 
classification network 55 of a "basic action system" A "tedious system", a "trace 
system", "the circumference system of a walk", It divides into five networks (this 
network is hereafter called a subclass network) 55A-55E of a "playing-possum 
system" and a an "interaction system." Two or more behavioral models are 
prepared so that the action according to "character" of a pet robot 1 may be 
discovered to each [ these ] subclass network 55A-55E of every, respectively. 
[0084] And when the above-mentioned character assignment information S20 is 
given from the growth control section 34, the action decision section 32 chooses 
one behavioral model beforehand matched with the "character" so that action of 
the "character" specified using the character assignment information S20 may 
be discovered about each main classification networks 50-54 other than the 



"basic action system" for which two or more behavioral models are prepared. 
[0085] for example, in the example of this drawing 9 , from the specified 
"character" having been "the character [ gently ]" (Child 1) ( drawing 3 ) of 
infancy Call, without the ability returning, when it falls about a "fall return system", 
or the behavioral model "a/faint called without the ability returning" which is easy 
to discover action of fainting is chosen. About the "obstacle avoidance system", 
it is shown that the behavioral model "the chicken (cowardly person)" which is 
easy to discover the action which does not approach to an obstruction is chosen. 
In addition, about a "system system", the "system of reaction", and "it being a 
system when feeling is a little high", since the behavioral model is prepared only 
for one from the first, the behavioral model "Plane (usual)" is chosen, 
respectively. 

[0086] Moreover, with this, also about the main classification network 55 of a 
"basic action system", the action decision section 32 chooses every one 
behavioral model beforehand matched with the "character" so that action of the 
"character" specified using the character assignment information S20, 
respectively about each subclass networks 55A-55E in the "basic action system" 
concerned may be discovered. 

[0087] For example, the example shown in drawing 9 shows [ system / "****** 
system" and / "trace system" / system / "user system" and / "circumference 



system of a walk" / system / "user retrieval location migration system" and / 
"playing-possum system" / system / "it is a system calmly" and / an "interaction 
system" ] that the behavioral model of a "gentle system" was chosen, 
respectively about the "tedious system." 

[0088] And the action decision section 32 opts for the next action, respectively, 
using respectively the behavioral model of all the main classification networks 
50-54 to which it corresponds of the main classification networks 50-54 except a 
"basic action system", when the condition recognition information S10 is given 
from the condition recognition section 30 after this, or when fixed time amount 
has passed after discovering action at the last. 

[0089] With in addition, the "all corresponding main classification networks 
50-54" here The thing of the main classification networks 50-54 beforehand 
matched to the recognition result from the condition recognition section 30 etc. is 
meant. For example, a "system system" is matched to "internal temperature 
turned into beyond predetermined temperature" and the recognition result "the 
dc-battery residue decreased" from the condition recognition section 30, and the 
"fall return system" is matched to the recognition result of "having fallen." 
Moreover, to the case where fixed time amount has passed after discovering 
action finally "it being a system when feeling is a little high", and a "basic action 
system" are matched. Therefore, it opts for the action which continues using 



each behavioral model of "it being a system when feeling is a little high", and a 
"basic action system" in this case, respectively. 

[0090] Moreover, the action decision section 32 opts for the action which 
continues using the behavioral model of one subclass networks 55A-55E 
beforehand matched to the recognition result from the condition recognition 
section 30 etc. about a "basic action system" with this. For example, the action 
which the "trace system" is matched, therefore continues using the behavioral 
model of a "trace system" in this case is determined as the recognition result of 
"having detected the ball" from the condition recognition section 30. 
[0091] And if it opts for the next action using each behavioral model of all the 
main classification networks 50-54 that correspond as mentioned above, and 
one behavioral model in corresponding subclass network 55A - 55E, the action 
decision section 32 One action chosen by the high main classification networks 
50-55 of the priority beforehand defined out of the action for which it these-opted 
after this is chosen, and it notifies to the action generation section 32 and the 
growth control section 34 as mentioned above by making the selected action 
concerned into the action decision information S11. Incidentally in the gestalt of 
this operation, priority is set up highly the about 50 to 55 main classification 
network written by the bottom in drawing 9 . 

[0092] Thus, this action decision section 32 is made as [ opt / it / for the action 



which continues using the behavioral model according to "character" of the pet 
robot 1 at that time ]. 

[0093] In addition, in the gestalt of this operation, the pet robot 1 of the same 
"character" of the same "growth step" is also made as [ make / the difficulty or 
complicatedness of output action / to produce change ] according to the input 
hysteresis and the action hysteresis of self from the outside till then. 
[0094] Namely, in the case of this pet robot 1 , as shown in drawing 1 1 , as for the 
action decision section 32, the same action and actuation also have some 
patterns with which difficulty differs from complicatedness etc. about some 
actions and actuation of various arts, the reaction (BALL) to the difficulty (MOVE) 
of the reaction (LOUD) and motion to a loud sound, and a ball, the reaction 
(FAV) to a favorite color, etc., etc. 

[0095] And in case the growth control section 34 raises the "growth step" of a pet 
robot 1 as mentioned above, it notifies of which pattern action and actuation 
should be used about this action and actuation, respectively to the action 
decision section 32 based on each counted value in the 1st and growth element 
counter table 41of ** 2nd A, and 41 B ( drawing 7 (B), drawing 8 (B)) (this is 
hereafter called the notice of action difficulty assignment). For example, this 
drawing 11 is also that an example in case "character" is "the character 
[ gently ]" (Child 1) ( drawing 3 ) of infancy is shown, and it expresses [ method / 



of "childish" and a hand ] that "it is childish" was specified with this example 
about the method of contact of as opposed to [ reaction / as opposed to / arts / 
which are outputted / various / "childish" and a loud sound ] "a faint" and a ball. 
[0096] Moreover, so that the action decision section 32 may choose the pattern 
of the specified action or actuation based on this notice of action difficulty 
assignment and the pattern may be discovered about this action and actuation 
all the behavioral models (a ■•***"* system" -) belonging to the "basic action 
system" shown in drawing 9 "It is a system leisurely", ..... "it being a system 
calmly", a "vulgar system", .., a "mischievous system", A "gentle system", an 

"independent system" a "FAV settlement location very small system", a "ball 

retrieval location migration system", The column of the output action to which it 

corresponds in a "user retrieval location migration system" , an "item system", 

a "user system", and the corresponding state transition table 35 ( drawing 6 ) in .. 
is changed into corresponding output action. 

[0097] When this action and actuation are chosen as next action using the 
behavioral model which belongs to a "basic action system" as a result, the action 
and actuation of a pattern which were specified by the growth control section 34 
will be discovered. 

[0098] Thus, in this pet robot 1, even if it is the thing of the same "character" of 
the same "growth step", the action and actuation of a pattern (difficulty and 



complicatedness) which are different for each action or every actuation, 
respectively may be able to be discovered, and it is made as [ give / by this / a 
pet robot 1 / various individuality ]. 

[0099] In actuation of the gestalt of this operation, and the configuration beyond 
effectiveness (4) In this pet robot 1 the behavioral model (the "tedious system" of 
the "primitive state system" of drawing 9 -) for every primitive state when 
dividing the condition of the pet robot 1 concerned at the time of autonomous 
mode into two or more primitive states Each behavioral model belonging to a 
"trace system", "the circumference system of a walk", a "playing-possum 
system", or an "interaction system" is prepared. In the action decision section 32, 
it opts for action among these behavioral models using the behavioral model 
according to the recognition result of the condition recognition section 30 etc., 
and Actuators 21 1-21 n etc. are controlled to discover the action concerned for 
which it opted. 

[0100] Therefore, in this pet robot 1, since the scale of the behavioral model of 
the "primitive state system" whose number was one till then can be made to be 
able to reduce, and that handling can be made to be able to easy-ize, and a 
primitive state can divide and the number of behavioral models can be made to 
increase depending on the direction, the behavioral pattern of a pet robot 1 can 
be diversified. 



[0101] the behavioral model (the "tedious system" of the "primitive state system" 
of drawing 9 -) for every primitive state when dividing the condition of the pet 
robot 1 concerned at the time of autonomous mode into two or more primitive 
states according to the above configuration Each behavioral model belonging to 
a "trace system", "the circumference system of a walk", a "playing-possum 
system", or an "interaction system" is prepared. In the action decision section 32, 
it opts for action among these behavioral models using the behavioral model 
according to the recognition result of the condition recognition section 30 etc. 
While being able to make the scale of a behavioral model able to reduce and 
being able to make the handling easy-ize by having controlled Actuators 
211-21n etc. so that the action concerned for which it opted may be discovered 
Since a primitive state can divide and the number of behavioral models can be 
made to increase depending on the direction, the behavioral pattern of a pet 
robot 1 can be diversified, and the pet robot which can easy-ize modification and 
diversification of a behavioral pattern in this way can be realized. 
[0102] (5) it is the gestalt of other operations - in the gestalt of above-mentioned 
operation, although the case where this invention was applied to the pet robot of 
the quadrapedalism mold constituted like drawing 1 was described this invention 
- not only this ~ in short - an external sensor — and - or the output of an 
internal sensor -- being based ~ the exterior — and - or an internal condition is 



recognized, and if it is robot equipment of the autonomous mold which acts 
based on a recognition result, it is widely applicable to the robot equipment of 
various gestalten. 

[0103] Set in the gestalt of above-mentioned operation and the primitive state of 
pet robot 1 ** at the time of autonomous mode Moreover, a "tedious condition", a 
"naughty condition", a "walk condition", and an "idle condition" - "» talk/~ 
pushing obtaining - condition" - and - "-- good night, although the case 
where it was made to divide into six conditions of condition" was described This 
invention may be divided not only into this but into various conditions in addition 
to this, or you may make it divide it into avarice and conditions other than six. 
[0104] Although the case where memory 10A was applied as a storage means to 
memorize various behavioral models was furthermore described in the gestalt of 
above-mentioned operation, you may make it this invention apply storage means 
not only this but other than this. 

[0105] the exterior among the various behavioral models furthermore stored in 
memory 10A in the gestalt of above-mentioned operation ~ and — or with the 
action decision section 32 as an action decision means which opts for action 
using the behavioral model according to an internal situation The action 
generation section 33 as a control means which performs predetermined control 
processing so that the action for which the action decision section 32 opted may 



be discovered, the input hysteresis from the outside - and - or, although the 
case where the same controller 10 constituted the growth control section 34 as a 
modification means which changes each above-mentioned behavioral model 
memorized by the above-mentioned storage means according to the action 
hysteresis of self was described You may make it this invention constitute not 
only this but these as another object. 

[0106] Furthermore, although the case where the contents of each behavioral 
model belonging to the "basic action system" shown in drawing 9 were changed 
was described when raising the "growth step" of a pet robot 1 in the gestalt of 
above-mentioned operation, this invention may be the timing not only this but 
except raising a "growth step" as the timing, in this case, the input hysteresis 
from the outside - and -- or what is necessary is just to make it set up that timing 
by study based on the action hysteresis of self 
[0107] 

[Effect of the Invention] A storage means to memorize the behavioral model for 
every primitive state when setting to the robot equipment of an autonomous 
mold and dividing the self condition at the time of autonomous working into two 
or more primitive states as mentioned above, respectively according to this 
invention, the exterior recognized among each behavioral model memorized by 
the storage means - and -- or with an action decision means to opt for action 



i 

using the behavioral model according to an internal situation By having 
established the control means which performs predetermined control processing 
so that the action for which it opted with the action decision means may be 
discovered The scale of a behavioral model is made to reduce and the robot 
equipment which can be made to be able to deal with and easy-ize, and can be 
made to increase the variation of a behavioral model by setup of a primitive state, 
and can easy-ize modification and diversification of a behavioral pattern in this 
way can be realized. 

[0108] Moreover, the 1st step which memorizes the behavioral model for every 
primitive state when according to this invention setting to the control approach of 
the robot equipment of an autonomous mold, and dividing the condition of the 
robot equipment at the time of autonomous working into two or more primitive 
states, respectively, the exterior recognized among each memorized behavioral 
model - and » or with the 2nd step which opts for action using the behavioral 
model according to an internal situation By having prepared the 3rd step which 
controls robot equipment to discover the action for which it opted The scale of a 
behavioral model is made to reduce and the control approach of the robot 
equipment which can be made to be able to deal with and easy-ize, and can be 
made to increase the variation of a behavioral model by setup of a primitive state, 
and can easy-ize modification and diversification of a behavioral pattern in this 



way can be realized. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the appearance configuration of 
the pet robot by the gestalt of this operation. 

[Drawing 2] It is the block diagram showing the internal configuration of the pet 
robot by the gestalt of this operation. 

[Drawing 3] It is the conceptual diagram with which explanation of "growth" of a 
pet robot is presented. 

[Drawing 4] It is the block diagram with which explanation of processing of a 
controller is presented. 

[Drawing 5] It is the conceptual diagram showing a stochastic automaton. 
[Drawing 6] It is the conceptual diagram showing a state transition table. 
[Drawing 7] It is the conceptual diagram with which explanation of the 1st growth 
element list and the 1st growth element counter table is presented. 
[Drawing 8] It is the conceptual diagram with which explanation of the 2nd 
growth element list and the 2nd growth element counter table is presented. 



[Drawing 9] It is the conceptual diagram with which explanation of the action 
decision section is presented. 

[Drawing 10] It is the approximate line Fig. with which explanation of the various 
primitive states of the pet robot at the time of autonomous mode is presented. 
[Drawing 11] It is the approximate line Fig. with which explanation of the various 
primitive states of the pet robot at the time of autonomous mode is presented. 
[Description of Notations] 

1 [ .. The condition recognition section 31 / .. Feeling and the instinct model 
section, 32 / .. The action decision section, 33 / .. The action generation section, 
34 / .. A growth control section, 50-55 / .. A main classification network, 55A-55E 
/ .. A subclass network, S10 / .. Condition recognition information, S1 1 / .. Action 
decision information, S20 / .. Character assignment information. ] .... A pet robot, 
10 .. A controller, 10A .. Memory, 30 



